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Title of the invention 

Sealing arrangement 

Description 

Field of the invention 

The invention relates to a sealing arrangement which 
seals at least one and at least one outer bearing ring, it 
being the case that the sealing arrangement 

is provided with at least a first support, the first 
support bearing at least one elastic seal, 



has a second support, the second bearing at least one 
encoder arranged outside the interspace, and the encoder 
being oriented radially toward at least one sensor 
arranged above the encoder in the radially outward 
direction, 

has a dirt deflector on the inner bearing ring, the dirt 
deflector and the first support being arranged such that 
they can be rotated relative to one another, and the 
seal butting at least against the dirt deflector. 
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Background of the invention 

Such a sealing arrangement is described in FR 266 79 47 
Al . The encoder in this case is an impulse ring which is 
formed integrally with the dirt deflector made of sheet 
metal. The encoder is located axially outside the outer 
bearing ring and radially opposite a sensor. The encoder has 
hardly any protection, if any at all, against contamination, 
this making it very possible for malfunctioning of the sensor 
unit to occur in the event of heavy contamination. 

Summary of the invention 

The object of the invention is to provide a sealing 
arrangement for a bearing unit, in particular for wheel 
bearings of vehicles, which is cost-effective to produce, is 
of compact design, can easily be installed as a structural 
unit, and of which the bearing with sensor unit is, as far as 
possible, unaffected by contamination from the outside. 

This object is achieved in accordance with the subject 
matter of claim 1 and is configured in combination with the 
features of the dependent claims. 

The interspace of the bearing is predetermined by th<£ 
geometry of the outer bearing ring and the configuration of 
the inner bearing ring. The interspace is bounded radially by 
the inner lateral surface of the outer bearing ring and by 
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the outer lateral surface of the inner bearing ring. The 
rolling bodies and the cages of the bearing are arranged in 
the interspace. The interspace terminates axially at 
imaginary planes which are oriented perpendicularly to the 
bearing axis and extend from the end surfaces of this bearing 
ring. The inner ring is usually wider than the outer ring and 
thus passes through at least one of these planes on that side 
of the bearing on which the encoder is seated, and has the 
encoder engaging around it. The encoder axially adjoins 
optionally the outer ring or interspace or is arranged 
radially outside the outer ring. 

The term encoder stands for one or more encoders in one 
or more parts which is/are arranged circumf erentially in 
relation to the bearing axis. The encoder is optionally an 
impulse ring made of sheet metal with free spaces which are 
bounded by crosspieces in the circumferential direction or a 
sheet-metal ring which has a circumf erentially shaft-like 
design. As an alternative to this, the encoder is alternately 
polarized from or. with magnetized material. Examples of such 
materials are plastic to which magnetizable material has been 
added or plastics which contain magnetizable inserts. 
Alternatively, the encoder is made of magnetized metal. 

Arranging the encoder outside the bearing interspace has 
the advantage of more space being available for the seals of 
this sealing arrangement. In comparison with axially oriented 
encoders, the sensor unit with a radially outwardly oriented 
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encoder takes up less radial overall height. The amount of 
installation space gained can be utilized, in addition, for 
optimum configuration of the seal since, between the bearing 
rings, there is only a small amount of radial space in any 
case for the installation of a seal. 

One or more sensors arranged radially outside the 
encoder picks/pick up the signals of the encoder mainly 
radially, irrespective of other possible scatterings of these 
signals, or transmits signals radially in the direction of 
the encoder. For this purpose, the encoder has its 
alternatively signal-receiving, signal-reflecting or signal- 
generating side oriented radially outward, and the encoder is 
arranged on the rotating bearing ring. The sensor (s) either 
is/are seated on the bearing ring which cannot be rotated in 
relation to the rotating bearing ring or is/are fixed to the 
vehicle in some other way. 

In wheel-bearing units, the outer bearing rings often 
move out axially, in relation to their ideal position with 
respect to the inner bearing ring, in the order of magnitude 
of operational play. In prior-art sealing arrangements in 
which the encoder is tapped axially by the sensor, the 
outward movement has an adverse effect on the, in this case, 
axial gap spacing between the encoder and sensor. As the gap 
width increases, transmission becomes less accurate. In 
contrast, since it is formed radially, the extent of the gap 
between the encoder and the sensor of a sealing arrangement 
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according to the invention is not affected by the bearing 
ring moving outward. All that is required is for the possible 
offset produced by the outer bearing ring moving outward to 
be taken into account from the outset in the overall width of 
the encoder. The sensor arrangement is thus less susceptible 
to malfunctioning. 

A sealing arrangement protected by a covering element 
according to the subject matter of the characterizing part of 
claim 1 is optimally protected against external environmental 
influences by all constituent parts. The covering element is 
usually designed in the form of a covering cap and, depending 
on further functions in addition to the covering function, is 
formed optionally from plastic or metals, but preferably from 
ferromagnetic sheet iron or sheet steel. The covering element 
and the support made of sheet metal are preferably cold- 
formed by cold-working methods such as bending, rolling, 
drawing, stamping and punching. The covering element assists 
the sealing function of the sealing arrangement of the 
bearing. 

The sealing arrangement is preferably provided for 
installation in wheel-bearing sets of motor vehicles of all 
conceivable embodiments. This applies, inter alia, to two-row 
and four-row wheel-bearing sets with rollers or balls as 
rolling bodies, in particular in the form of angular roller 
bearings or angular ball bearings. The wheel-bearing sets 
optionally have single-part bearing rings for with bearing 
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surfaces for all of the rows, split bearing rings or one 
bearing ring for each row and combinations of these 
configurations. Inner bearing rings are preferably heated "on 
a hub, the mounting preferably being play-free as a result of 
a flanged rim or using any other conceivable means on the 
hub. The outer bearing ring is optionally formed in a single 
part with one or more flanges for fastening the wheel-bearing 
unit on the vehicle or wheel, or these bearing rings are 
introduced into a corresponding flange housing. 
Alternatively, either the inner or the outer bearing rings 
are rotationally fixed in relation to the vehicle or rotate 
with the vehicle wheel. 

The seal is formed from the customarily used materials, 
such as elastomers, and, as an alternative, also has radially 
prestressing worm springs. 

The sealing arrangement is preferably designed as a 
cassette seal. The essential elements of the sealing 
arrangement are combined to form a self -retaining structural 
unit (cassette seal) comprising supports, covering cap, seal 
and encoder. This simplifies the storage, transportation and 
installation in the bearing unit. The sealing arrangement can 
be exchanged for prior-art sealing arrangements without the 
design of the bearing unit having to undergo installation- 
space-specific changes . 
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Brief description of the drawings 



Further configurations of the invention and exemplary 
embodiments of the invention are explained in more detail 
hereinbelow with reference to figures 1 to 8, in which, 
specifically: 

Figure 1 shows an overall view of a wheel-bearing 

unit, partly in section, with a sealing 
arrangement according to the invention, 



Figure 2 shows a partial view, in section, of one 

exemplary embodiment of the sealing 
arrangement, 

Figure 3 shows a partial view, in section, of a 

further exemplary embodiment of the sealing 
arrangement, 

Figures 4 and 5 show alternative exemplary embodiments of 

encoders in an overall view, partly in 
section, 



Figure 6 



shows a sectional illustration of a further 
exemplary embodiment of a sealing 
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arrangement with an encoder seated on an 
outer bearing ring, 



Figure 7 shows a sectional illustration of an 

exemplary embodiment of a sealing 
arrangement in which the covering element 
and the support for the seal and the support 
for the encoder are formed in one piece, and 

Figure 8 shows a further sectional illustration of an 

exemplary embodiment of a sealing 
arrangement in which the covering element 
and the support for the seal and the support 
for the encoder are formed in one piece. 



Detailed description of the drawings 

Figure 1 shows an overall view, illustrated partly in 
section, of a wheel-bearing unit 1 in which a sealing 
arrangement 2 according to the invention is installed. The 
wheel-bearing unit 1 has a wheel-bearing set comprising two 
inner bearing rings 3 and 4 and an outer bearing ring 5, two 
rows of rolling bodies 6, in the form of balls, and cages 7 
and 8. The inner bearing rings 3 and 4 are seated on a hub 
11. The wheel-bearing unit is designed in the form of a two- 
row angular ball bearing and is prestressed in a play-free 
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manner by means of a flanged rim 11a of the hub 11. A flange 
12 for fastening a vehicle wheel (not illustrated) is formed 
"TntegraJIy with the hub TST. The wheel-bearing unit 1 Is" 
fastened on the vehicle via a further flange 13. It is 
therefore the case that the outer bearing ring 5 is assigned 
to the vehicle (not illustrated) in a rotationally fixed 
manner and the inner bearing rings 3 and 4 can be rotated 
relative to - the outer bearing ring 5. 

The wheel-bearing set is sealed by a cassette seal 9 in 
one axial direction and by means of the sealing arrangement 2 
in the other axial direction. The sealing arrangement 2 is 
assigned a sensor unit comprising an encoder 10 and a sensor 
14. The encoder 10 is integrated in the sealing arrangement 
2. 

The sensor 14 is seated radially outside the sealing 
arrangement 2 and radially above the sealing arrangement 2. A 
connection 15 leads from the sensor 14 to the vehicle. The 
sensor 14 is fixed on the outer bearing ring 5 by means of a 
fastening element 16. The fastening element 16 extends 
axially from the sensor 14 and goes partially radially beyond 
the outer bearing ring 5. A bolt 16a, which has optionally 
been pressed in, screwed in or is fixed in some other way, 
retains the sensor 14 on the outer bearing ring 5 via the 
fastening element 16. It is advantageous for the sensor 14 to 
be fastened on the outer-vehicle, mounted bearing ring 5 
since the wheel-bearing unit together with the sensor (s) can 
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installation on the vehicle is simplified. Optimum 
posi t lonfng of the connection 15 between the In any case 
narrow interspace between the vehicle wheel and the axle 
suspension is possible. 

The sealing arrangement is illustrated in detail in a 
sectional illustration in figure 2 and has a first support 
17, on which a seal 18 is fixed. Furthermore, the sealing 
arrangement has a second support 19 with the encoder 10. The 
encoder 10 is a ring made of plastic with optionally 
magnetically polarized additions or inserts. The sealing 
arrangement 2 is covered, for the most part, by means of a 
covering element 20. The covering element 20 is formed 
integrally, in a cap-like manner, with the first support 17 
made of sheet metal and is fixed on the outside of a surface 
section 5a of the outer bearing ring 5. For this purpose, the 
covering element 20 is seated with a hollow-cylindrical 
section 20a pressed on the surface section 5a and, first of 
all, extends axially away from the outer bearing ring 5 
between the sensor 14 and the encoder 10. As it progresses, 
the covering element 20 extends radially inward on a plate- 
like section 20b. The encoder 10 is covered in the outward 
direction and protected against contamination radially and 
axially, and the same is the case for the interspace 21 
axially, by means of the section 20b. 
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Finally, the covering element 20 terminates in a hollow- 
cylindrical section 20c which is angled from the section 20b 
and extends In the direction of the rolling bodies 67 The" 
seal 18 is fixed on the section 20c. The seal 18 has a 
sealing lip 22 with two sealing edges 22a and 22b. The 
sealing edge 22a butts against a dirt deflector 23 in the 
axial direction. 

The dirt deflector 23 is an angled ring, of which one 
leg 23a is directed radially outward away from the inner 
bearing ring 3. Moreover, the dirt deflector 23 is formed 
integrally with the second support 19 made of sheet metal 
and, for this purpose, is connected to the support 19 via the 
other leg 23b. The second sealing edge 22b butts radially 
against the leg 23b, this being prestressed to a pronounced 
extent by the action of a worm spring 24. That section of the 
sealing lip 22 which is bounded by the sealing edges 22a and 
22b and sub-sections of the legs 23a and 23b bound an annular 
cavity 25, which is optionally filled with grease. The .leg 
23a forms a gap seal, defined by the gap 26, between the dirt 
deflector 23 and the covering element 20 and/or between the 
dirt deflector 23 and the seal 18. It is also the case that 
liquid which has penetrated into, the front space 27 passes 
outward away from the seal 18 again, by way of gravitational 
or centrifugal forces, via the gap 26. 

The second support. 19 merges into the dirt deflector 23 
at the leg 23b and thus, located at least partially radially 
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between the seal 18 and the inner bearing ring 3, first of 
all extends axially in the direction of the rolling bodies 6 
.-gn^!!Ag_J^gg----^Qg 1 ed radially ou twar d. In this case, th^_ 
support 19 runs axially, in the form of a plate-like section 
19a, between the rolling bodies 6 and the cage 7 on one side 
and radially outward between the seal 18, the dirt deflector 
23 and the covering element 20 on the other side. A hollow- 
cylindrical supporting section 19b is angled from the section 
19a, this supporting section being oriented axially in the 
direction of the covering element 20 and having the encoder 
10 seated on it radially between the supporting section 19b 
and the section 20a. 

Figure 3 shows an alternative configuration of a sealing 
arrangement 28. The sealing arrangement 28 is similar to the 
design of the sealing arrangement 2 in terms of assignment 
and number of elements in principle - but at least to the 
extent where, in the sealing arrangement 28, a covering 
element 29 is formed integrally with a first support 30 and a 
dirt deflector 31 is formed integrally with a second support 
32. The encoder 10 is seated radially on a supporting section 
32a, which merges into a plate-like section 32c via a conical 
section 32b. The plate-like section 32c then progresses into 
a leg 31a of the dirt deflector 31. 

The covering element 29 is fixed on an inner surface 33a 
of an outer, rotationally fixed bearing ring 33 and engages 
around the encoder 10 axially in one direction and radially 
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in both directions. The encoder 10 is thus covered in the 
radially outward and the radially inward directions and in 
"the axTaTly outward direction by the covering e_lement__2 9,.,__,A, 
seal 34 is fixed on a conically running rotationally 
symmetrical section 29a. The seal 34 has three elastic 
sealing lips 34a, 34b and 34c. The sealing lip 34a butts 
axially against the leg 31b of the dirt deflector 31. The 
sealing lips 34b and 34c are prestressed radially against the 
leg 31a. The annular cavities 35 and 36 are optionally filled 
with grease. Preliminary sealing is achieved between the 
section 29a and the leg 31 via the gap 26. 

Figures 4 and 5 show alternative configurations of the 
second support 32, 37, respectively. The support 32 according 
to figure 4 accommodates an encoder 10 made of a plastic. The 
plastic is mixed with magnetizable particles. The support 37 
is formed integrally with the dirt deflector 31 and 
integrally with an encoder 38. The encoder 38 has identical 
elevations 38a which are formed in the radially outward 
direction from the sheet metal of the support 37, are 
arranged at a uniform spacing apart from one another on the 
circumference of the encoder 38 and are separated from one 
another by depressions 38b. As an alternative, there are also 
encoders in which the depressions 38b and the elevations 38a 
are replaced by circumf erentially alternating 

cutouts/punchings and crosspieces (counting ring) . 
Figure 6 illustrates a seal 39 as an alternative to the seals 
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18 or 34 according to figure 2 or 3, respectively. The seal 
39 has two sealing lips 39a and 39b which rest radially in 
the^ d"i rect ion of the inner bearing ring_ _3 , ~ ~ ~ 

Figure 7 shows a sealing arrangement 40 between an 
inner, vehicle-mounted bearing ring 41 and an outer, 
rotatable bearing ring 42. The sealing arrangement 40 is 
formed from a first support 43 with a seal 44, from a second 
support 45 with encoder 10 and from a covering element 46 
which is formed integrally with a dirt deflector and is in 
the form of a covering cap.. 

The first support 43 is fastened in the outer bearing 
ring 42 by means of a hollow-cylindrical section 43a and is 
angled radially inward in the direction of the inner bearing 
ring 41. The seal 44 covers that side of the first support 43 
which faces axially in the direction of the covering element 
46 and, in addition, it seals the outer bearing ring 42 
statically by means of a bead 44a. The seal 44 butts axially 
against the covering element 46 by way of the sealing lips 
44b and 44c. A further sealing lip 44d seals radially against 
the inner bearing ring 41. 

The second support 45 is an angled ring made of sheet 
metal which is seated on the outer bearing ring 42 in the 
radially outward direction and accommodates the encoder 10 on 
its outer circumference. The angled ring has a radial leg 45a 
which butts against the end side of the outer bearing ring 
42. The leg 45a is an axial stop which, during installation 
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of the encoder 10, defines the axial position of the encoder 
10 in relation to a sensor located radially above the 
. . I .encoder ~ A leg.___.4 5b of _the ~ angled ..ring__is ...oriented . .radially, 
outward and protects the end side of the encoder in an axial 
direction against contamination and damage. The edge rounding 
45c between the leg 45 and the cylindrical section 45d makes 
it easier for the encoder 10 to be pressed onto the outer 
bearing ring 42. The covering element 4 6 is fixed on the 
inner bearing ring 41 and engages partially over the outer 
bearing ring 42 in the radial direction and fully over the 
encoder 10 in the radial direction. Moreover, the covering 
element 4 6 covers the seal 44 fully in the axial direction. 

Figure 8 shows a sealing arrangement 47 in which the 
first support 48a and the second support 48b and the covering 
element 48 are formed in one piece as a unit. The second 
support 48 in this case is of cylindrical design and is fixed 
inside an outer, rotatable bearing ring 49. The encoder 10 is 
fixed on the inside of the second support. The encoder 10 is 
reinforced radially with a reinforcement 50. The second 
support 48b merges into the first support 48a, at the free 
end of which is fixed a seal 51 with the sealing lips 51a, 
51b, 51c. The sealing lip 51a butts directly against the 
inner bearing ring 52. The sealing lips 51b, 51c are 
prestressed axially against a dirt deflector 53 designed as 
an angled ring. The multifunctional' covering element 48 
rotates with the outer bearing ring 49, the vehicle-mounted 
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sensor 14 tapping the encoder 10 radially and the seal 51 
moving on the dirt reflector 53 and the inner bearing ring 
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